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Navigat ion  of   the  orbi t   phase of t h e  Near Ear th   As tero id  Rendezvous (NEAR) 
mission w i l l  r equi re   de te rmina t ion  of cer ta in   phys ica l   parameters   descr ib ing   the  
s i z e ,   s h a p e ,   g r a v i t y   f i e l d ,   a t t i t u d e   a n d   i n e r t i a l   p r o p e r t i e s  of   Eros .   Pr ior   to  
launch, l i t t l e  was  known about  Eros  except  for i t s  o r b i t  which  could  be 
determined  with  high  precision  from  ground  based  telescope  observations.   Radar 
bounce  and l i gh t   cu rve   da t a   p rov ided  a rough  estimate of Eros  shape  and a f a i r l y  
good e s t ima te  of the   po le ,   p r ime  mer id ian   and   sp in   ra te .  However, t h e  
de te rmina t ion   of   the  NEAR s p a c e c r a f t   o r b i t   r e q u i r e s  a h igh   p rec i s ion  model o f  
Eros's   physical   parameters  and  the  ground  based  data  provides  only  marginal a 
p r io r i   i n fo rma t ion .   E ros  i s  the   p r inc ipa l   sou rce  of pe r tu rba t ions  of t h e  
s p a c e c r a f t ' s   t r a j e c t o r y  and the   p r inc ipa l   sou rce   o f   da t a   fo r   de t e rmin ing   t he  
o r b i t .  The i n i t i a l   o r b i t   d e t e r m i n a t i o n   s t r a t e g y  i s  therefore   concerned  with 
developing a p r e c i s e  model  of Eros.  

The i n i t i a l   a t t i t u d e  and   sp in   r a t e  of Eros ,   as   wel l   as   es t imates   o f  
reference  landmark  locat ions,   are   obtained from  images of t h e   a s t e r o i d .  
These i n i t i a l   e s t i m a t e s   a r e   u s e d   a s  a p r i o r i   v a l u e s   f o r  a more 
precise   ref inement   of   these  parameters  by the   o rb i t   de t e rmina t ion   so f tware  
which  combines optical  measurements  with  Doppler  tracking  data t o  o b t a i n  
so lu t ions   fo r   t he   r equ i r ed   pa rame te r s .  A s  t he   spacec ra f t  i s  maneuvered 
c l o s e r  t o  t h e   a s t e r o i d ,   e s t i m a t e s  of s p a c e c r a f t   s t a t e ,   a s t e r o i d   a t t i t u d e ,  
solar  pressure,   landmark  locations  and  Eros  physical   parameters  including 
mass, moments o f   i n e r t i a  and  gravity  harmonics  are  determined  with 
i n c r e a s i n g   p r e c i s i o n .  
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